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The present invention relates to a process for hydrodehalogenating halogenated meta- 
cresols by the action of hydrogen in the presence of a catalyst. 

5 In the halogenation of meta-cresol, halogenation products which are of no interest even 
in industrial and economic terms are frequently obtained owing to non-100 % stage and 
isomer selectivity. For instance, in the preparation of para-chloro-meta-cresol by 
reaction of meta-cresol with sulfuryl chloride, not only the desired product but also 
considerable amounts (approx. 15%) of undesired by-products, for example 2-chloro- 

10 meta-cresol and 6-chloro-meta-cresol, are formed. Currently, it is customary to remove 
the undesired bi-products in the industrial preparation of para-chloro-meta-cresol and to 
incinerate them. Hence, a not inconsiderable fraction of precious starting material is lost 
in the form of undesired bi-products. There is therefore a need for a process which 
enables the by-products to be recycled back into the preparation process. 

15 It has been found that, surprisingly, halogenated meta-cresols can be 
hydrodehalogenated by the action of hydrogen in the presence of specific catalysts 
without there being any side reactions on the OH or the CH3 group of the aromatic. 

The present invention provides a process for hydrodehalogenating halogenated meta- 
cresols of the formula (I) 



in which the R 1 to R 4 radicals are each independently hydrogen or halogen, but at least 
one of these radicals is halogen, 
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characterized in that halogenated meta-cresols of the formula (I) are contacted with a 
catalyst which has been prepared by applying one or more salts of palladium and/or 
platinum and optionally a copper salt to an aluminum oxide or titanium oxide support 
material, together with hydrogen, at temperatures between 100 and 250°C. 

5 When R 1 to R 4 in formula (I) represent halogen, it may, for example, be chlorine, 
bromine or iodine. It is preferably chlorine. Useful starting materials in the process 
according to the invention are in particular 2-chloro-m-cresol, 6-chloro-m-cresol and the 
dichlorinated 2,4- and 4,6-dichloro-m-cresols. Preference is given to using mixtures of 
different halogenated meta-cresols of the formula (I) as are obtained in the preparation 

10 of chloro-m-cresol. The process according to the invention preferably serves for the 
hydrodechlorination of incorrectly chlorinated m-cresols which can be removed by 
distillation in the workup process of the para-chloro-m-cresol production. Owing to 
the different boiling points, the mono- chlorinated 2- and 6-chloro cresols can first be 
removed by distillation as low boilers. In a further distillation, or in the next step of a 

15 batch distillation, the dichlorinated cresols of para-chloro-m-cresol are then likewise 
distilled off as low boilers before 4-chloro-m-cresol. 

Preferred temperatures for the process according to the invention are those in the range 
from 150 to 250°C. 

Hydrogen may be used in customary qualities in the process according to the invention. 
20 For example, from 0.5 to 50 mol of hydrogen can be used per mole of halogen in the 
halogenated meta-cresol (I) used. This amount is preferably from 1 to 30 mol. 

It is also possible to use the hydrogen in a mixture with an inert gas, for example 
nitrogen. The hydrogen content of such mixtures may, for example, be from 10 to 50% 
by volume. When hydrogen/inert gas mixtures are used, generally at least 1 mol of 
25 hydrogen is used per mole of halogen in the halogenated m-cresol of the formula (I) 
used. 

The catalyst is generally prepared by applying palladium and/or platinum salts and 
optionally copper salts to aluminum oxide or titanium dioxide support material. The 
salts may, for example, be PdCl 2 , PtCh, PtCl 4 , CuCl or CuCl 2 . The support materials are 
30 customary, preferably particulate AI2O3 or TiC>2 types as are customary for the 
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preparation of supported catalysts. The particles may have different three-dimensional 
shapes, and are preferably of spherical shape. Preference is given to catalysts which have 
been prepared from palladium salts and optionally copper salts and support materials 
with a mean particle size of from 1 to 6 mm and a BET surface area of more than 150 m 
5 2 /g. 

The salts can be applied to the support materials by customary methods, for example by 
impregnating a solution of the salts and drying or calcinating. For example, from 0.5 to 
100 g, preferably from 1 to 50 g of salts per liter may have been applied to the catalysts. 
The salts applied to the support material may optionally be reduced before or during the 
1 0 inventive hydrodechlorination . 

For example, from 0.5 to 5 mol of halogenated meta-cresols of the formula (I) per hour 
per liter of catalyst can be passed over the catalyst. This amount is preferably from 1 to 
3 mol per hour and liter of catalyst. It is also possible if appropriate to perform the 
process according to the invention batchwise, but it is preferably performed 
15 continuously. 

Preferred pressures for the process according to the invention are those in the range from 
1 to 5 bar. The pressure and the reaction temperature are preferably combined in such a 
way that the halogenated meta-cresols of the formula (I) used are contacted with the 
catalyst in gaseous form. 

The reaction mixture which leaves the reactor can be used, for example, in such a way 
that it is optionally cooled and sent again to a halogenation reaction, preferably 
chlorination reaction. When, for example, a mixture which has been removed as an 
undesired by-product, for example by distillation, from the reaction mixture of a chloro- 
m-cresol preparation is used in the process according to the invention, a 
hydrodehalogenation mixture is obtained which consists mainly of m-cresol in the 
process according to the invention. The reaction mixture can then be used again in the 
chlorination process directly without further workup. 

The process according to the invention permits the hydrodehalogenation of halogenated 
meta-cresols at industrially advantageous low temperatures with good conversions and 
selectivities at possibly high gas throughputs and thus readily controllable reaction 
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temperatures. With regard to the prior art outlined at the outset, it is particularly 
surprising that the formation of cyclohexane derivatives is not observed at all in the 
process according to the invention. 

The examples which follow are intended to illustrate the invention without being 
5 interpreted as a restriction. 
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Catalyst A 

This comprises aluminium oxide spheres (mean diameter 3 mm) which contain 0.75% 
Pd 

Catalyst B 

5 Counter-example: Raney Ni tablets 
Catalyst C 

10 g of Pd/1 of NORTT® A carbon extrudate 
Catalyst D 

Analogous to catalyst A with additionally 0.25% Cu! 
10 Example 1 

In a reaction tube of length 1400 mm and an internal diameter of 30 mm, 100 g of 
catalyst A were introduced between two beds of crushed quartz particles (mean size 
3 mm) and heated to 180°C. Subsequently, 30 g of crude mixture and 5 1 of hydrogen 
per hour were passed over the catalyst continuously from above. At the end of the 
15 reaction tube, the reaction mixture was cooled in a separator, condensed and collected. 
The composition of the crude mixture and reaction mixture can be seen from the 
following table 1. 



Table 1 



Composition 


m-cresol 

% 


p-cresol 

% 


2-CI-m-cr. 

% 


6-Cl-m-cr. 

% 












Crude mixture 


7.10 


0.93 


59.50 


32.22 












Product 


94.70 


1.28 


0.53 


0.52 
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Example 2 

The procedure of example 1 was repeated except that catalyst B was now used instead of 
catalyst A. The experiment was performed over a period of 250 hours, in the course of 
which the composition of the reaction mixture (see table 2 below) changed virtually 
5 insignificantly. 



Table 2 



Composition 


m-cresol 

% 


p-cresol 

% 


2-Cl-m-cr. 

% 


6-Cl-m-cr. 

% 












Crude mixture 


7.10 


0.93 


59.50 


32.22 












Product 


19.16 


2.60 


49.49 


26.33 



Example 3 

The procedure of example 1 was repeated, except that catalyst C was used: 
10 Here, distinct deactivation can be seen: 



Composition 


m-cresol 


p-cresol 


2-Cl-m-cr. 


6-Cl-m-cr. 




% 


% 


% 


% 












Crude mixture 


7.10 


0.93 


59.50 


32.22 












Product 


80.18 


3.87 


4.45 


9.03 


Product after 48 h 


45.54 


3.65 


26.64 


23.20 
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Example 4 

Example 4 was conducted in the same way as example 1 , except with catalyst D and 
double the amount of substance used per unit time. Up to the end of the experiment 
(several weeks), no deactivation whatsoever was shown. 



Composition 


m-cresol 


p-cresol 


2-Cl-m-cr. 


6-Cl-m-cr. 




% 


% 


% 


% 












Crude mixture 


7.10 


0.93 


59.50 


32.22 












Product 


60.07 


3.29 


14.24 


21.91 
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